Subject to microgravity on space flights, the fungal opportunistic pathogen Candida albicans differentially regulates 452 genes compared to such cells that are subject instead to full gravity on Earth, according to Cheryl Nickerson from the Biodesign Institute at Arizona State University in Tempe and her collaborators from nearly a dozen institutions. This study marks the "fırst global transcriptional profıl-ing and phenotypic characterization of [this pathogen] under spaceflight conditions," they note. Details appeared December 2013 in PLOS ONE (doi:10.1371/journal.pone.0080677).
"The results of these studies could provide tantalizing clues about how pathogens regulate their virulence, pathogenesis-related stress responses, and associated gene expression during the infection process," Nickerson says. In addition to affecting C. albicans, microgravity, or low fluid shear, also "affects bacterial gene expression, physiology, and pathogenesis-but the underlying mechanisms are not well understood," she adds. "The potential impact of a low fluid shear-induced microbial response is important, since low fluid shear culture conditions in both spaceflight analogue bioreactors and true spaceflight are relevant to those naturally encountered by pathogens and commensals during their natural interactions with the host."
Despite those broad gene expression changes, however, the C. albicans cells that were grown under microgravity conditions did not prove more virulent than their counterparts grown in normal gravity when injected into mice, according to Nickerson and her collaborators. In humans, this yeast is found as a commensal on skin and in the mouth, as well as the gastrointestinal, urogenital, and vaginal tracts. As an opportunistic pathogen, it can give rise to oral and genital infections.
"The recent study on C. albicans, subjected to short-term spaceflight conditions, identifıes novel infectious disease mechanisms, such as up-regulation of genes involved in oxidative stress resistance, relevant to physical forces encountered by pathogens during the infection process," says Ralf Möller of the German Aerospace Center and Institute of Aerospace Medicine in Cologne, Germany. These studies aimed at protecting crews on such flights, particularly while on extended journeys, also may yield insights of value "for Earth-bound problems," he points out.
Such fındings may begin to address the relatively high frequency of mostly minor infectious illnesses among astronauts during space missions. Although many of these H7N9 cases stem from exposure to infected birds, at least some cases, particularly within Zheijiang Province, are "pretty sure" to be due to human-to-human transmission, she says. If the virus becomes freely transferable between humans, Chen adds, "H7N9 will be a problem not only for China, but will be a disaster for the whole world."
Meanwhile, the fırst fatalities from an H10N8 avian flu strain were reported from Nanchang City then within the same (Jiangxi) Province in China, according to Shu and Li's collaborator, Mingbin Liu from Nanchang City Center for Disease Control and Prevention. Like many of the H7N9 isolates from human avian flu cases described by Chen, these H10N8 avian strains also have mutations in the PB2 gene, Jin points out. Mutations in PB2 are "believed to be associated with increased virulence and adaption in mammals, and could enable the virus to become more infectious to people. In the United States, H1N1 reemerged as the dominant flu strain this season after fırst appearing in 2009, according to Anne Schuchat of CDC. Although this strain is proving more virulent than is typical for seasonal flu, it is still too early to tally how many more deaths than average it is causing, she says. Unlike the avian flu strains emerging in Asia, however, an effective vaccine is available to prevent H1N1 infections. Notably, the H1N1 strain is hitting middle-aged and younger
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Third Type of Giant DNA Virus from Siberian Permafrost
A third type of giant DNA virus was recovered from the Siberian permafrost, this one having features that appear to be a blend of those from the other two but set this newcomer apart, according to Jean-Michel Claverie and Chantal Abergel of AixMarseille University in Marseille, France, and their collaborators there and at other institutions in France and Russia. This newly identified giant virus, which they are calling Pithovirus sibericum, was isolated from a core sample that is more than 30,000 years old on the basis of radiocarbon dating. It is Pandoravirus-like in appearance and size at a length of 1.5 m. Also like the Megaviridae, Pithovirus replicates in the cytoplasm of its host Acanthamoeba castellanii (amoeba) cells. Meanwhile, its AT-rich genome at 600 kb is "a fraction the size of either virus group," they report. Details appeared 4 March 2014 in the Proceedings of the National Academy of Sciences (doi:10.1073/pnas.1320670111) .
